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Bona sBnsercs kimodeBsiM (hakTopoMm Onaromonyuuns crpad LlenTpansnoit Azuu. Hacenenue
LenTpanpHoil A3WHM pacTeT, a KOJMWYECTBO BOABI M OpolIaeMas 3eMJIsi OCTAOTCS IOYTH
HEU3MEHHBIMH. Y CJIOBHS JKU3HH JIIOJIeH, Oyjayliee pa3BUTHE PErHMOHA BO MHOTOM OTPECIISIeTCS
HaJIMUMEM YHUCTOU ITUTHEBOU BOJIEI.

OddexTuBHO M paCTIPEeAENAIOTCS TpPAHCTPAHUYHBIE BOABI MEXKIY COIPSHKCHHBIMU
pecnyOmukamu? IlpupomHass HEPaBHOMEPHOCTh paclpeiesieHUusT BOJHBIX PECYpCOB B PETHOHE
OPUBOJUT K MPSMBIM HPOTHUBOMOJOXKHBIM IMOAXOAAM B OTHOLIEHMHM peXUMa HCIOJIb30BaHUS
THUIPOTEXHUYECKHUX COOPYKEHHI, BO3IBUTHYTHIX B BEPXOBBSIX AMYyJapbu.

Lenpro uccienoBaHus SBISETCS BBISIBJICHHE HOBBIX METOAOB 3(()EKTHBHOTO MUCIIOIB30BAHUS
BOJIHBIX PECYPCOB PEKU AMyIaphbsl.

Jlis nocTrKeHMs! MOCTaBICHHOM 11eJTi HE0OXOAMMO BBITIOJHEHHE CIEAYIOUINX 3a1a4:

- cO37aTh €IMHYI0 CUCTEMATH3UPOBAHHYIO 3KOJOT0-9KOHOMUYECKYIO 0a3y JaHHBIX C Y4€TOM
BCEX M3MEHEHUH B UCCIIEAYEMOM PETHOHE;

- BHEJIpUTH 3((HEKTUBHYIO CUCTEMY MOHHUTOPUHTA 0 YUETy U3MEHEHHI BOJHBIX PECYPCOB C
nomoIubsio nporpammsel ArcGIS.

1 XapakTepucTrka SK0JI0r0-3KOHOMUYECKUX JaHHBIX TEPPUTOpUN OacceiiHa

COpoc peunoro croka u3 Manoro Apana B bonbiioit Apan M yMEHbLIEHHE MOCTYIICHUS
BOJABI TIOCTaBWJIM JENbTy PEKH AMyJapbs Ha TpPaHU THOEIH DKOJOTHYECKUX KOMILUIEKCOB U
YXYAIIWIA COIHATEHO-YKOHOMHYECKOE TTOJI0KEHUE HACCTICHHSI.

PazpaboTka meponpusTHi, KAacarOIIUXCS YCOBEPIICHCTBOBAHUS  CHUCTEMBI MOHUTOPHUHTA
THJIPOIKOJIOTMYECKOTO COCTOSIHUSL C II€JIbI0 BOCCTAHOBIICGHHSI W O3/I0POBJICHUS TEPPUTOPHIA
[Ipuapanbs U IenbTHl peKu AMyZapbs SIBISETCS KIIOYEBBIM (PAaKTOPOM B BOIpPOCAX YIPaBICHUS
BOJHBIMH PECypCaMHu.

HeoOxoaumo co3aaHue 3K0JI0T0-3KOHOMHYECKOI0 IIEHTPa, C IEJIbI0 OUUCTKU TEPPUTOPUN U
nocneayriero ooMeHna oneitoM ctpal LlenTpansHoii Azun. Kpome Toro, Heo6XoauMo co3aaTrh
yCIIOBUSL JUIsi OMOBOCCTAHOBJICHHSI PETMOHA  C TIOMOIIBI0 MHKPOOPTaHHU3MOB, CIIOCOOHBIC
JeTpaJiupoBaTh AOMOTCHHBIC 3arpsi3HEHUS. JHIOTCHHAS MUKPOQIIOpa MOXKET OBITh CTUMYJIHPOBAHA
TaKUMHU CIIOcO0aMu, Kak oOecriedeHre MUTATEIbHBIMU COCTUHEHUSIMHU, HHTEHCU(DUKALIUS adpaliu
MIOYBBI, IOCTATOYHBIN MMOIHUB U JPYTUMH arpOTEXHUYECKUMU MPUEMaMHU.

B nponecce ananmusza nurepaTypbl ObUla paccCMOTpEHa TMJIPOJIOTHYECKas SKOJIOTUS U €€
3a/1a4¥, HEOOXOAUMOCTh yuéTa XMMHUECKOr0 COCTaBa BOJBI MPH €€ UCIOIb30BaHUH, KOJJICKTOPHO-
JpeHaXHbIE BOJIBI OpPOIIAEMOIl TEppUTOPHUH, MpodieMa ApaabCKOTO MOPSI U COCTOSIHUE MECTHBIX
BOJIOEMOB, COCTOSTHHE IUTHEBOW BOJBI BHYTPH PETHOHA, BO3MOXXHOCTH HcmHoib3oBaHus [UC-
TEXHOJIOTHMH TIPH PEHICHUH THJIPOIKOJIOTHUSCKUX 3aJ1ad, a TaKKe IEPCICKTUBBI TOBBIIICHUS
MIPUPOJTHOTO U COITUAITBHO-3KOHOMUYECKOT'O COCTOSHUS AIETbThI peku AmMynapbs [1].

K cuacteio, rocymapctBa lleHTpanbHON A3UHM JOTOBOPWIIMCH OPTaHW30BATh COBMECTHOE
WCIOJIb30BaHME BOJIBI IO MPHUHIIMITY, YTO BCE BOJHBIC pecypchl OacceliHa ApanabCKOTO MOPS
SIBJIAIOTCST OOIUMHU M JOJKHBI PAacHpeleNiaTbCcs MEXIy CTpaHaMHU Ha OCHOBE COTJIACOBAHHOM
MOJUTUKU. ITO 0COOEHHO Ba)KHO, YUHUTHIBAs, 9T0 AMyaapbst 1 CrIpAaphsi HE CMOXKET 00eCcTieunBaTh
naxe 70% cpeaHerogoBoil moTpeOHOCTH Ha Boay. [laHHas cuTyalusi, HECOMHEHHO, YCIIOXKHSET
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OpraHM3aIMI0 COBMECTHBIX padOT MO PEeLIeHUI0 MPOOIEM palMOHAILHOTO MCIOIB30BaHUs BOJIHBIX
pecypcos [2].

Jlenbra AMyaapby 3aHHMaeT OOJBIIyIO Iomaab - 44 teic. kKM% [nmmunaa 1415 kM, turomans
6acceitna 309 teic. kM? CTOK pekn AMyJapbd B CPEIHEM COCTABIIET 78 KM?/TO, MaKCUMaJIbHBIC
pacxo/ibl BOJIbI HAOIIOJAIOTCS B UIOJIE-aBIyCTe, MUHMMAaJbHbIE B lekaOpe-MapTe. Pacxo/ipl B CTBOpe
nocra peku m3MeHstoTcs B npeaenax ot 480 m*/c mo 9180 m*/c. BHyTpurogoBoe pacmnpe/eneHme
cToka AMyJapbu He 00€CIeYMBAET B COBPEMEHHBIX YCIOBHSIX rapaHTHUPOBAHHON BOJONOAAYU Ha
opoleHre. ManoBoape HaCTynaeT yepes Kaxablie 4-5 1eT, MHOTOBOJIHbIE MEPHOIbl uepe3 6-10 er.
XapakTepHbI 3aTSDKHBIE NIEPUO/bI MAIOBOAHBIX JIET IPOAOKUTEIBHOCTBIO 5-6 JIET, YTO BBI3BIBAET
3HAQUYUTEIIbHBIE OCIIOKHEHUS B BOJI000ECTIEYEHUH TOCyAapCTB [3].

Takum o00pazoM, HEOOXOIUMO CO37aTh SKOJOTUYECKHH MOHHTOPHUHT OOBEKTOB, KOTOPBIN
HaXOJUTCS B JeNbTe peku AMyaapbs. s co3manust 3Toi cucTeMbl HEOOXOAMMO MPOBEICHUE Psiia
MEpOIPUATUI TAKUX KaK:

- YCOBEpILIECHCTBOBAHUE CUCTEMBbI POrHO3MPOBaHUS CTOKa pek LleHTpanbHO — A3MaTcKoro
peruoHa Kak IMEpPBUYHOTO Mepa IMPOTHO3UPOBAHUS 3aCyXH, OCOOCHHO MpH NedUIUTE BOJHBIX
pecypcos;

- pa3paboTKa CHCTEMBbl HAOJIOJCHHN C HWCIOJIH30BAHHWEM CITyTHUKOBOW HH(popMarmm 3a
COCTOSIHMEM peKu AMynaphbs;

- pa3BHUTHE CETH HAOIIOAATEIbHBIX CTAHIIUN U TIOCTOB B OacceiiHe peku AMYyAaphsi;

- BKJIIOYEHHE B CHUCTEMY HAOJIIOJIEHUIN IapaMeTpoB, XapaKTEPU3YIOUIMX OITyCTHIHUBAHUE
TEPPUTOPUIL;

- pa3paboTKa HOBBIX METOJOJOIMH, TMO3BOJSIOUIMX HICHTU(UIHUPOBATH MPOLECCHI
JIETpajialiiy 3€MeJb C UCII0JIb30BAHUEM JUCTAHLIMOHHBIX METO/I0B 30HANPOBAHUS;

VYka3aHHble MHHOBALIMOHHBIE METOJbl U OPraHU30BaHHBIE CHCTEMBI JalOT BO3MOXHOCTHU
MOJIyYEHHUsI HOBBIX KOJIOT0-3KOHOMUYECKHUX JaHHBIX, KOTOPbIE XapaKTePU3YIOT HOBbIE N3MEHEHMS
IIPOUCXOJAIINX B peKu AMynapbs. KpoMe 3Toro, 11e1b10 IPOrHO3UpOBaHUS SIBISETCS, YMEHBIICHHUE
nepunuTa Boau U 3¢ (HEKTUBHOE UCIIOIb30BAaHUE PECYPCOB PEKH AMYAaphs.

2 TlpoBeneHne ruAPOIKOIOTHIECKOTO0 MOHUTOPUHTA OacceiiHa peku AMyaapbs

Pe3ynbrarel MaTeMaTUYECKOTO MOJEIUPOBAHUS CTAM SJIEMEHTOM MEXaHW3Ma MOAJIEPKKU
NPUHATUS PEUICHWH, OHW JOJDKHBI Jerko mepemaBatbesi B [MIC. U, Haobopor, HEOOXOIMMBIC
nanHsle u3 ['MIC (HanpumMep, KOIMYECTBO 3arpsA3HSIOUIMX BEIIECTB, opma pycia pekd, OTMETKH
MOBEPXHOCTU 3€MJIM, THAPOTeoJIOTUYECKHUEe JaHHble M T.[.) JOJDKHBI pacro3HaBaThCs U
UMIIOPTUPOBATHCS MOJEIMPYIOLIEH CUCTEMOM Ul MCIOJb30BaHUsA B pacuerax. Kpome sroro,
BAKHBIM MOMEHTOM SIBJISIETCSI TO, YTO MAaTeMaTUYECKHUE MOJENU I BOAHBIX OOBEKTOB JIOJIKHBI
pa3pabatbiBaThcs IMpodecCHOHATaMH: TUAPOJIOraMM, THIPOTeojoraMH M THAPOTEXHUKAMH, a
npodeccuonanbabie [ MC — npodeccronanamu or ['MC-rexnonoruii. Korna ynaercst KOppekTHO
yBSI3aTh C XOpoIIeld MmateMaTinaeckoit moaenbio [ UC, MOKHO ToCTHYh MakCUMaIBbHOTO 3¢ dekra ot
pe3yIbTATOB MOJCIHUPOBAHUS U pacmupuTh dddextuBHYIO 001acTh nmpumeHeHus ['IC. B mannoi
Hay4yHOH paboTe mpecTaBleH onbIT padoTsl o coznanuto I'C s ndopManmoHHON HOAAEPKKU
HPUHATHS KOJIOTMYECKH 3HAUMMBIX PEIICHUH Ha YpOBHE OacceiiHa peku AMyapbs (HU30Bbs pEeKU
— tepputopus Kapakanmakcrane u CypxaHaapbuHCKasi 00J1acTh, BKITIOUYAOIIasi B ce0sl HEOOIbIITYIO
gactb peku CypxaHmapbs). B co3gaHHON KapTe 5KOJOTMYECKOrO0 MOHHUTOpPHHra OacceiiHa
Apanbckoro Mopsi ObUIM HpPEJCTaBICHBI THApoXMMUYeckne aanHele 3a 1980—2010 rr., B AByX
¢dbopMax, B BUJIe AUarpaMMm Wiu TaOJuIl, 1€ MOKHO HOJYUYUTh PE3yJIbTaThl, HAKUMAs «MBILIKO»
KOMIbIOTEpa Ha MyHKT HaOmogenus. Ha pucynke 1 mnokazan npumep uudpoBoil KapThl
THAPOIKOJIOTHYECKOTO MOHUTOpHUHTA [4].

Ha ocHoBaHMM NOJY4YEHHBIX NAHHBIX MPOILIEAIINX IECATHIECTHH, C MOMOIIBIO MPOrPAMMBbI
I'C, mpoBoautTcs 00paboOTKa THUIPOJOTHUECKHX XapaKTEPUCTHK PEeKH AMynapbsi U CO3JAaHHUE
HaTJSTHOW MOJIENH JAaHHBIX 3a OINpe/eleHHbIN nepruoa BpemMeHu. JlanHas Moaens OyaeT sBIAThCS
OCHOBOI MPOTHO3UPOBaHUs cienyromux 5-10 ner. OTIHYuTeNbHON 0COOCHHOCTHIO TaHHOW MOJENN
SIBJIIETCS OTHOCUTENbHO HEeOobIIast BeposTHOCTh B 10-15% OTKIIOHEHHSI OT MPOTHO3A.
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Pucynok 1 — [ludposas ruaposkonornyeckas kapra Y3oekucrana [5]

Ha xkapre ruaposKoIOTH4ecKoro MOHMTOpMHIa OacceifHa Apanbckoro Mops B ¢opme
THCTOrpaMM TIOKa3aHbl 29 CTBOPOB, BBHIOPAHHBIX KaK OCHOBHBIC ITyHKTBI, IT0 KOTOPBIM MOXKHO
OOHAapyXUThb HETraTUBHbIE TEHJAEHIMM IO KadyecTBY BoJ Y30ekucrtaHa. CreuuainucTsl
MPUPOJIOOXPAHHBIX OpraHW3alMid IO JaHHBIM [apaMeTpaM MOTYT TIIOJIYYUTh ONEPATHBHYIO
UHGOPMALIKIO IO THIPOIKOJIOTMUECKON CUTYAIMH B CTPaHE, a IPU UCIOJIb30BAaHUN CTATUCTUUYECKUX
IpOrpaMM — TPOTHO3BI MO KAa4EeCTBY BOJBI, YTO JA€T BO3MOXKHOCTH OINPEAEIUTH JAXE CTETEHb
3aconenust nous. OObenuHeHHble B onHy cuctemy ¢ [MC-undopmanueid mo skocucteMaM Hu
OMOIIEHO3aM, COIMAIbHO-)KOHOMHYECKUM, MEIUKOTUTHEHUYECKAM W JIPYTHM IIOKa3aTellsiM, OHU
MO3BOJIUT CO3/1aTh B Oy IyIIEM NEPCIEKTUBE MOAEIN MEIHOPATUBHBIX CUCTEM [5].

Ba3oBbIM 371€EMEHTOM MOHHUTOPHMHIA CIYKUT Teorpaduueckas WHPOPMAIMOHHAS CHCTEMa
(T'C), ob6benunsAomas 6a3y 3JNEKTPOHHBIX KapT, HPOrpaMMHOE OO0ecledeHue U MOJENU
KapTorpadudeckoil 00paboTKH MHPOPMAITUH, BKITFOUAS:

- HaOMIOJIeHMsl 3a TMOroAoH (3acyxoil, 3aMOpo3KaMu, 3KCTPEMAIbHBIMU THAPOTEPMUYECKUMHU
YCIIOBHSIMH), OCYIIECTBIISIEMbIE THIPOMETEOPOIOTHIECKOM CITyk)O0ii;

- HaOJIIO/IEHUs 32 COCTOSIHUEM 3€MENIbHBIX PECYPCOB: IOYBEHHOTO TIOKPOBA, PACTUTENBLHOCTH,
KHBOTHOTO MHpa M SKOCHUCTEM Pa3HOTO YPOBHS;

- y4eT 3eMeJlb CEIbCKOXO03IHCTBEHHOI0 Ha3HaYeHHUs (TallHM, MacTOUIAa, CEHOKOCHI), 3eMellb
necHoro (hoHIa, MPOMBIIUIEHHOCTH, B TOM 4YHCJE pa3pabOTKH HEAP U BOCHHOIPOMBIIUICHHOTO
KOMIUIEKCA, 3€Mellb OXPaHHBIX 30H U 3allOBEJHUKOB, 3aKAa3HUKOB, HALIMOHAJIBHBIX I1apKOB,
MIPUPOTHO-PEKPEAIIMOHHBIX YYACTKOB [5].



Pucynox 2— HugpoBas Moaens paconokeHus TuaponocTa [6]

CnexxeHue 3a JUHAMUKON TUIONIAJIEH 3aCHEKEHHOCTH OacceHOB PEK B 3MMHE-BECEHHUU
MEPUO/]I U BBICOTOM CE30HHOW CHErOBOM I'PAHUIIbI, BMECTE C JJAHHBIMH HA3€MHBIX METCOCTAHIUHN U C
MIOMOIIBI0 MAaTEMaTHYECKUX MoJiene (popMUpPOBAHUS CHEKHOTO MOKPOBA, MO3BOJIUT 00Jiee TOUHO
OTIPECIIATh CHETOHAKOIUICHHE B ropax 1Mo OoJbIIOMY YhCITy OacCeifHOB W JaBaTh 0Ojiee TOYHBIC
3a0JaroBpeMeHHbIE IPEAYIPEKICHIS 00 0KIIaeMOi HU3KOM BOJHOCTH peku AMynapbs [7].

PazpaboTka u aBTOMAaTHM3aIMsi CHUCTEMBI PACIPENCICHUS BOABI BHYTPH COMPSIKECHHBIX
rOCyapCTB JAaeT BO3MOXKHOCTh ONTHUMAIIBHOTO HCIIOJIb30BAHMS BOJHBIX PECypcoB OacceiiHa peKH
Amynappsi. C TOMOIIBIO JAHHOW MPOTrpaMMbl  HMEETCS BO3MOXHOCTh IPOTHO3UPOBAHMS
MaJIOBOJHBIX CE30HOB.

3akrouyeHne

Bueapenne MOHUTOPUHTOBOM CHCTEMBI TIO3BOJISIET OMPEACIUTH COCTOSHHE JEIbTHI PEKU
AMypmapbs AJid CO3AaHUS THAPOIKOJIOTHYECKON 0as3bl JaHHBIX JUIsl Bcel neHTpainbHOM Asuu. Ilo
pe3yibTaTaM MOHUTOPUHTA MOKHO CYJIUTh HE TOJILKO CTEIMEHb 3arps3HEHUs] OKPY KAIOIIEH Cpebl,
HO M OLICHUTh XapaKTep UCIOJIb30BAaHUsI BOJHBIX PECYPCOB PEKU AMyJapbsi.

s obecriedeHHs] yCTOWYMBOCTA PAaOOTHI CHCTEMBl MOHUTOPHHTA BOJHBIX PECYPCOB,
Heo0XoauMo BHezpeHue mnporpammbl ArcGIS, ¢ momompio KOTOpPOH MOSBUTCS BO3MOXKHOCTB
MPOTHO3UPOBAHUS U BEJICHUS KOHTPOJISI 32 M3MEHEHHEM CTOKa PEeKHu AMyHapbs, YTO SBIISETCS
KITIOYEBBIM (PAKTOPOM SKOHOMHUU U PALIMOHAIBHOTO MCTIONIb30BAHUE BOIBI.

B nanHOe BpeMsi MEXaHU3M pacIipeiesIeHHs] BOJHBIX PECYPCOB PEKH MEXKY COMpEaeIbHBIMU
TrOCyAapCTBAaMHU SIBISIETCS HEYCOBEPIIEHCTBEHHBIM U TpebyeT [OopabOTKM U  BHEIPEHHE
WHHOBAIIMOHHBIX TEXHOJIOTHI B BUIE MHBECTULMN. /laHHBIC HOBOBBEJCHHS TO3BOJIST YINPOCTUTH
CUCTEMY pacIpellelieHHss PEeCypcoB Ha TOCYJAapCTBEHHOM W MEKIOCYAapCTBEHHOM YPOBHE B
yCIIOBUSAX BOJHOTO Aedurmra. [IpakTndeckun HE BEIyTCS MOHUTOPUHTOBBIE paOOTHI B HEKOTOPBIX
palioHax AENbTHl PEeKH AMyJaphs, MO3BOJSIONIAE OIMPEJCICHUS COCTOSHUS BOJIbI, KadyecTBa W
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KOJIMYECTBA 10 KOTOPBIM MOTYT OBIT OIpPE/ENICHbI 3a1achl peKku AMyJapbsi Ha OyayIiue Toabl, YTO
103BoJIsIeT 6osee 3PPEeKTUBHO U PALMOHAIBHO UCHOJIB30BATh BOJIHBIE PECYpPChl peKu AMyAaphs U
YIYUYUIUT COCTOSIHUS PaCIpEAcIICHHs] BOIN.
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